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^elfe *fl#*Hr ^MJeLoMI ^ ^ <H = efli# iL^l-Jl, sfl^Hr #3HiUr ^i^^ 

^^>7l nfl^l, cflo]Bl Hi S#(data bus efficiency)^ 7^ <&o] ^ ^ ^^3fli 

tt]i<Hl tflsfl ^IJl -r-^^ (signal integrity)-!- ^M.^ ^ o^jl, ^ ^ ^^efli ^ 

^ 3^ y o v ^ ^ ^* ^ ^ 

£ 3 
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e} -tlSl^ ^4^1- 4-^1 {Sub-system using clock signals having 

different frequency for commend/address bus and data bus} 

J£ 2a ^ .£ 2b^ £ H J£a]^ A-^a. a^ea o] ^ eH^S-. 

£ 5a ?J £ 5b^ £ 3°fl «flS.£l ^a. a^eao) ^ e^ni^ 

# rq-s.711 ^ ^ <H^3l^ s^-fr* ^ a^h a] >,Efl (memory 

sub-system) ^rtr 3°14. 

£ l^r ^^^1 Dfl^el Aj^Efl °- u^^uq 7 flv| ^HL^o] cf . 
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<8> Al^Efl^ f ofla.^ *H-¥-(master)(l)s}-, ^Hr7fl<^ ^s.el #*)l-(slave)(2) 

^- i^-^c}-. <*| 7l ^ ^ nflSE) #*K2)7 r ^la.E] S-l: (memory moduleHM" ^lS.^ <^Mi 
(memory device)^. ^S)^ ^-r-» ^l* *°1 ^ ^ ^1 ^ , ^A^cl- 
(receiver), <£^*1(ALU) ^>-g-€ *r Sl^h 

<9> ^£2] ^l^^-(l)^ ^7fls] nflSE] #*l!-(2)ofl7fl ^ ^ cH^efl^l- ^ H^O) 

2. CS°11 ^*fl *fl^>^ nfls.^ ^1(2)# %^2r ^l^lcf. 

<10> BEtr *HS-3 ^H^U)^ HH^i »li(5)i SJ3€ 3H3# Sfl#SHr nfls.^ 

<n> oH, 2.^. T^flsel ^l(2)e] #s) a]^ # CLK, CLKb^fl -§-7l<5H ^s^c-fl, 

#3 ^Jl # CLK, CLKb^ #^ tH^(6)l- -f-tfl ^12.^ ^ ^(d^eI z}- nflS-a] ^1(2)5. 

<12> £ 2a D ^ £ 2b^ i H TJflS.E] Aiti. Al^Efl^ ^ eH^ 1 * £^o]cf. 

<^7H^ 400MHz ^JJ: CLK* A]-g-^ -i-o^ ^tH=h s^r #^ ^15: CLK^ 

^l^Krising edgeHH^ ^ <HJ=efl^-I- Aflf^e}^ <^H- ^ 

<13> 2 2a<>fl E^s} ^-ol A^ja a]^eAo] afo]E WR> WR> e)j= RD> ej-oje WR, 

e}-°lJ= WR t^^-i- o.S. ^*3*Rr T^JjL^ c-HojE-1 JL-§-(data bus efficiency) 

74%olcf. 

<u> 2 2b^l S^s} H>sf ^-o] ^ u. Al^Eflo] e] ^ rd, e)je. RD, e}o]H WR, ^JE RD, e] = 

RD ^*3*Hr 7J o.^ ciHEl tt^o] A }-g- 87%olcf. 
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<15> ZL^uJ- JL^^ofl^ ^/^JELefli ^ t-flojfcjl. >g #^^l-7l nflS.^ vfl-f- £ 

S-l- #6fl PLLCPhase Locked LoopHM- DLL (Del ay Locked Loop) $3.71- a>-8-£)°1 0 > 
*VH, fl^r Efolig ^H-f (timing window) (^^ ^#(setup time) ^ £*3 

(holding time))7> (signal integrity)©! M-mH^l , ^\^}7] 

^tV Jt]5L -« * Al^efl j^c ^| 7 |. ol-f-o^o) eVcf. ^, -£t1H <H3-&-o] ^ 

^5)- ^l^lJL, ^ ^ o^e^ ^ £ #^ *l*hg- ^J±*H **r* ^r<« ^ Sl^r 

A^ti Aj^Efl-g- 4^-t}±r SH^f. 

^ £ *m 

<17> Aj-71 ^^}7l ^tb ^ *l^£r, 4^3} n>^Ei £ # 

^EiS. E^*Hr ol =o^^l^ Al^^ofl o}o]A^ A 0 V 7 j p>^Ei7> Sfl^Hr ^SlM*. 

<18> 3? 71^ s-^jq- £ jl^i ui o]^ o. cfo_cq ^ 

-Mill #*fl Jitf ^ 
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<2o> £ 3^. g. ^-^oii ttj-s. ^s.^) ^a Aj^efl o. q.^^ 7fll ^ .a.^^^ 
<2i> nflJE-E] -Ha Al^Efl^. ; Dfl^e] *H Jf(master) (10)2}-. 4*r7fl3 oflSLBl 

(slave)(20)-g- S^W. <^7]^ ^1(20)7> nflS.^ S-f-Gnemory moduleHM- 

t3«M ^(memory device)^. ^Slfe ^-fl- «fl# ^^^1^>, >^^ofl nq-E}- bJa] 

*\ #( receiver), (ALU) *r 

<22> ufls^ XHY(10)^r 4^r7flsl nl|£e] ^l#(20)ofl7ll ^ o) = efl>il- ^ «^ 

(30) $J ^H-efl^ b^(40)« #«fl 4^ XHW. <^7)a^ nfljZE] *1H^-U0)*r ^ 

-id^Ji CS°fl 3*1) stf^Rr ^HlS-a) #*1(20)«- *]^*H €^3- 

<23> ]£*V DflS.^ ^H-^-(lO)^ cflo]E-l tH^(50)« **fl cflojEil- Sfl^Kr nflSLE] # 

*1(20H z\^*}Ji, #*1(20H1 HH^I* sq^-s #^t}. 

<24> olnfl, ng^ £ ^.^ u^o. ^SJ-^S- 5}-- a 3 a]^. ^ CCLK, CCLKb«fl 

<25> v\)s.^ XH«-(io)^ ^ ^ o^efl^ ^H^Rr ^-o. ^ 

^IJl # CCLK, CCLKb4 ^]o]b\ ^ *]--§; ^ ^4^r« #^ ^ # DCLK, 

DCLKb* !M§SRr #§i ^-7) 5] 5.(11)1- 5L^th}. 

<26> i 4^ i 3°fl 51*1=1 uflae) ^ol«.(io)^ #a) %-7) Si 5.(11)1- M-b^-hH ^Ml 

cf. ^71 2)5.(11)^ ^ -g-71 ^H(Phase Locked Loop; PLL) SEfe *1<£ -§-71 -f-H. 
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(Delay Locked Loop; DLL) 7]- Af-g-^cf. <*| 7 H^ <fl# ^- 7 1 * r -8-*r^ ofl» 

<27> ^ ^-71 s]S.(ll)^ ^#7l (phase detector)(12), ^H(charge pump)(13), 

RC -t-IE ^(RC loop filter)(14), *fl<H (Voltage Control led Osci 1 lator ; 

VC0)(15), -g-^lrol cf^ ^ 7 flcq -g-^7] (divider )(16, 17) , £ ^ 7fl^ (driver) (18, 

19)* i^-W. 

<28> 3 #71(12)^ #3 SCLK^ $\<#3\- l/N ^-^7l(16)^^-Ei SjjE. 

^ #3 FCLK^ tiling 3H1 42r ^H^lS UP, DN-& MW". 

<29> ^5]- ^s(13)^ ^H^IJl UP, DN^l 4sf ^^tr ^ VD-g- ^cf. 

<30> =s |e](14)^ 7^ -g-sj- ^e|(Low Pass Filter)^. ^^H, ^H(13)S-f E-] # 

§m ^<y- vdi- €b]^*h ^4 ^-i- ^imsm dc xh #<y- vc-g- t^w. 

<3i> ^oj- ^}cH ^7l(15)fe «El(14)3.-»M1 *1H VC^l olejl^ ^^Hr* 

5^ #3 ICLKS 

<32> 3} »}*J) «^ 7 l( 16 )^. #o]7l ^*H, ^oj- *fl<H ^7l(15)S.^-Ei # 

3 aJJl ICLKS] ^7)1- <^ ^ wl#(l/N)3. -g-^tr4. 
<33> - *}*fl «^7 1(17) ^ ^ 5j ^JELefli ■§■*)■-§- c-lloiei ^ ^iH} ^s}-^ 
« 5fe M <ds^Hl ^7|a1 7]7l ifl*A *ll<H ^7l(15)S.^-Ei A]s ICLK1- 

«i3 ^ w|#(l/M)3. ^*>nf. o^H wj^-o. l/2% A}-g-*}^ ^ J?-* ofl^. ^ ^ 
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<34> % ^J=L( 18 )±=. ^oj. aflo] ^71(15)5.^ #^ a]± ICLK* 

^*}-g- %. 7 )a]7] 7 ] ^g} a]s DCLK, DCLKbl- IJ-^W. 

<35> j=l ^-§--^(19)^ ¥ ^7l(17)^El 4]JL» ^5}^ ^ ^ 

cHJELeAi *7lA}7l7l ifl^b #3 ^JiL CCLK, CCLKb* iHSthl. 

<36> n*sM. ^71 #3 4lS SCLKoll ^ #3 ^IJll- DCLK, 

CCLK^ ^71a] 7]^cll, ^ «J <H = 31^ ^o) -g-7l£l^ AiJ: CCLK^ cIMe-] #3 
-^71 AiJ: DCLK^ ^s)-^7> ^ -g-^7l(17H sl«fl 1/2 ^€ ^IS. 

<3 7> £ 5a ^ £ 5b^ £ 3^1 DflHel -Hii ^Ijs] -g^ EH n J* q^vfl £^o]c|-. 

a^Hfe r$i% * ^^efli a^ofl cfl^ M Aij: CCLK 5] ^sf^^ 200MHz^i, cfl o] e^ 
ofl M DCLK^q ^sK^fe 400MHz <?] ^-f-fr ^^*Vcf. Htt #^ CLK 

2] b±o]% ofl^Krising edgeHH^ ^ ^ <H = efl^l- aas.^^ ^ o.m 6\}m. s.^ ^tg^. 

<38> £ 5a^l JE^l^ w}-<4 ^-ol Al^tflol eJ-o]H WR> Ej-ojE WR> s] = r Dj ej-o] e wr ( 

WR ^3}-g- M^^-S ^«g*Hf 3-^3 cflolE] t^s] A>-g- jL-§-(data bus efficiency) 
^ 7UHt)-. 

<39> 51 5bofl W><4 ^-O] ^ H. Aj^tflol e)c RDi e) c RD> ^o] E WR> g}c RD, E|JE. 
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H}o|ul ^£«- 7 > ^-cflS]7l ^ g <H^1^ ^ ^JJL^ *iiHl ^ 

<4i> 4^ ^ a] jr CLK o^ ^^-(skew)* #o] 7l ^S-i-(PLL, DLL, DCCCduty cycle 

corrector) -§-)-§- a>-§-*t*1 SHI^S. *r SZ^. ^ (signal 

integrity)* ^ $U, ^*>7]1 -gTim ^ &t}. 

-S^SH S^rCdata bus efficiency)^ $o] ^ ^ ^ ^^efl^ u]^o\) tflsfl 

1Hr€ (signal integrity)* ^2L%r ^ ^ ^ ^^.efli h^<4 3 

sL g Al^efl #3=*] § ^ 01^ JL^7> #4. 

7l#^ A}^ «}<H«- ^-«fl tj.«a=tb ^3. £3, « ^ ^-7>7> ^oloj, 

°l^tr ^ £^ ^ ol ^ ^-SJ^'SJ^H <Sr*rSr 14^ « ^°l^f. 
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1] 

[3^* 2] 

*n l 1H sa^H, 

[^t 1 * 3] 

*fl l %H1 5&°H, 

4] 
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5] 

*n i %hi 5a°i^, 

A o v 7l #3]°]*.^ °fl-S.^ if, eH^ (receiver), ^l(ALU) *ri+& 

[^T 1 * 6] 
A-j tl_ A|AE^ 

7] 

^7l ^1 #^ A]Jr ^ Aj-7] ^ 2 A]Jr^ #S] ^S.<H1 ^Sfl iH^^l, 

A o V 7) *fl2 ^Jltt #71 *fll A]Jr 7 } iMS^ ^ ^ 
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